The need to measure the impact of treatments on health related quality of life has led to a rapid increase in the variety of instruments available and in their use as measures of outcome in clinical trials. One limitation of instruments that purport to measure health related quality of life is difficulty interpreting their results. In the past decade, investigators have progressed in making these questionnaire results interpretable. For example, we have shown that when questionnaires present response options in the form of seven point scales with verbal descriptions for each option (see box), the smallest difference that patients consider important is often approximately 0.5 per question. A moderate difference corresponds to a change of approximately 1.0 per question, and changes of greater than 1.5 can be considered large. Thus, for example, in a domain with four items, patients will consider a 1 point change in two or more items as important. This finding applies across different areas of function, including dyspnoea, fatigue, and emotional function in patients with chronic airflow limitation 1 ; and symptoms, emotional function, and activity limitations in adults 2 and children 3 with asthma, parents of children with asthma, 4 and adults with rhinoconjunctivitis. 5 Initially, we used comparisons in the same patient to establish this difference, but more recently we have replicated this finding using differences between patients. 6 
Assumptions
Clinicians and investigators tend to assume that if the mean difference between a treatment and a control is appreciably less than the smallest change that is important, then the treatment has a trivial effect. This may not be so. Let us assume that a randomised clinical trial shows a mean difference of 0.25 in a questionnaire in which the minimal important difference is 0.5. It might be concluded that the difference is unimportant and that the result does not support giving the treatment. This interpretation assumes that every patient treated scored 0.25 better than they would have done had they received the control and ignores the possibility that treatment might have a heterogeneous effect. Depending on the true distribution of results, the appropriate interpretation might be different.
Consider a situation in which 25% of the treated patients improved by a magnitude of 1.0, while the other 75% did not improve at all (mean change of 0). This would mean that the 25% of those treated obtained a moderate benefit from the intervention.
Using the method that has recently been developed for interpreting the size of treatment effects-the number needed to treat-investigators have found that doctors often treat 25 to 50 patients, even as many as 100, in order to prevent a single adverse event. 7 8 Thus, the hypothetical treatment with a mean difference of 0.25 and a number needed to treat value of 4 proves to have a powerful effect.
We have developed a method for estimating the proportion of patients who benefit from a treatment when the outcome is a continuous variable. We outline this method using two examples, one a crossover trial and the other a parallel group design.
Crossover trial
To complete the asthma quality of life questionnaire, patients rate the impairments they have experienced during the previous 14 days and respond to 32 questions on seven point scales similar to that in the
Summary points
Several questionnaires on quality of life related to health are available, but interpreting their results may be difficult For some questionnaires, we now know that the smallest change in score that patients consider important is 0.5
Even if the mean difference between a treatment and a control is appreciably less than the smallest change that is important, treatment may have an important impact on many patients A method for estimating the proportion of patients who benefit from a treatment when the outcome is a continuous variable has been developed The method is outlined using two examples, one a crossover trial and the other a parallel group design This approach emphasises the need to establish ranges of health related changes that represent trivial, small but important, moderate, and large changes in addition to mean differences box. 9 In a multicentre double blind crossover randomised trial lasting 12 weeks, 140 patients received salmeterol (50 g, twice daily), salbutamol (200 g, four times daily) or placebo plus salbutamol (to be opened as needed). Each patient received all three regimens and used the questionnaire to rate their quality of life in relation to their asthma at the end of each study period. 10 The mean differences between salmeterol and salbutamol, and between salmeterol and placebo, met conventional criteria for significance. In the current analysis, we examined and compared the distribution of different scores in the salmeterol, salbutamol, and placebo periods. We reasoned that the number of patients who had obtained important benefit from treatment would be the number with a difference of 0.5 or more favouring the treatment period, minus the number with a difference of 0.5 or more favouring the control period. This measure is analogous to the conventional risk difference, with 1 divided by the difference in risk being the number needed to treat.
The figure shows the distribution of differences between the salmeterol and salbutamol treatment periods in the activity domain of the asthma quality of life questionnaire and the difference in the proportion of the distribution in the important benefit compared with the important deterioration ranges. The distribution is approximately normal. Table 1 shows that for both comparisons, differences between treatments failed to reach the threshold of the minimal important difference for the activity limitation section of the asthma quality of life questionnaire. In the symptom section of the questionnaire, the difference between salmeterol and salbutamol bordered on the minimal important difference. The only comparison in which the minimal important difference was clearly exceeded was that between salmeterol and placebo in the symptom section of the questionnaire.
In contrast to these mean differences, many patients had scores that were more than 0.5 better for salmeterol compared with salbutamol treatment for both symptoms and activity limitations. Fewer had scores that were 0.5 or more better for salbutamol compared with salmeterol. The difference in the proportions is even greater for the comparison between salmeterol and placebo (table 1) .
Comparing salmeterol and salbutamol, clinicians would need to treat 4.5 patients for one patient to gain important benefit in the activity domain (or 45 for 10 to benefit). However, the number needed to treat for salmeterol compared with placebo in the activity domain is 2.9.
Parallel group trial
The chronic respiratory questionnaire, which includes 20 items measuring dyspnoea, fatigue, emotional function, and mastery (the extent to which patients feel in control), was developed for use in patients with moderate or severe chronic airflow limitation, and uses seven point scale response options.
11 Seventy eight patients with chronic airflow limitation were randomly allocated to a six month programme of respiratory rehabilitation or to conventional community care. We used differences between the patients' chronic respiratory questionnaire scores at baseline and after 24 weeks reported in the primary analysis of the trial results in the current analysis. 12 Mean differences between treatment and control for three domains reached significance.
The analysis of the parallel group trial provides additional challenges beyond those of the crossover trial. In theory, to calculate the proportion who improved on treatment we would have needed to know how rehabilitation patients would have fared had they received standard care, and how the standard care patients would have fared had they received rehabilitation. However, we could not observe these data directly because patients received only one treatment or the other. We do, however, know the proportion who improved, remained the same, and deteriorated relative to their baseline status in both treatment and control groups (table 2) .
Seven point scale with verbal descriptors
The following options were given for response to the question "How short of breath have you felt during the last two weeks while climbing stairs?" 1-extremely short of breath 2-very short of breath 3-quite a bit short of breath 4-moderate shortness of breath 5-some shortness of breath 6-a little shortness of breath 7-not at all short of breath In the seven point scales used in this study, 7 represents the best possible function, and 1 the worst possible function. Table 3 shows the proportion of patients in the rehabilitation and control groups whose dyspnoea scores increased by more than 0.5 (improved), changed between − 0.5 and 0.5 (unchanged), and fell by more than 0.5 (deteriorated). We can refer to the proportions improved, unchanged, and deteriorated in the two groups as the "marginals." Given these marginals, there is, in general, no single way of filling in the individual cells in table 2-indeed, there are many possibilities. We have assumed that treatment and control responses are independent. Making this assumption, we obtain estimates of the individual cell values by multiplying the corresponding marginals (for instance, in table 2 we obtain the value for cell ax by multiplying the proportion improved in the rehabilitation group by the proportion improved in the standard care group). In table 2, cells ax, by, and cz represent patients whose outcome is the same irrespective of treatment. Patients in cells ay, az, and bz fared better receiving standard care than rehabilitation, and patients in cells bx, cx and cy fared better receiving rehabilitation than standard care. Thus, the proportion who received benefit from treatment is (bx + cx + cy) − (ay + az + bz), which in this case is (0.24 + 0.11 + 0.10) − (0.12 + 0.03 + 0.05) = 0.25 (0.24 without rounding error). The number needed to treat value is therefore 1/0.24, or 4.2. Table 3 gives the full results and shows that the mean difference between treatment and control groups exceeded the minimal important difference in two of the four domains. However, for all four domains, the difference in the proportion improved compared with deteriorated in the two treatment groups was similar, leading to consistent number needed to treat values of between 2.5 and 4.4.
Interpretation of treatment effects
The notion of taking a continuous variable, specifying a threshold that defines an important difference, and examining the proportions of patients who reach that threshold is not new. In considering the treatment of hypertension, Rose emphasised the difference between mean differences in populations and the impact these differences might have on individuals. In one specific example, Duffy argues persuasively that knowledge of mean changes in alcohol consumption in a population does not allow one to estimate change in the proportion of heavy drinkers. Rather, ascertaining the proportion of heavy drinkers requires direct measurement. 13 Another good example of this approach comes from a recent controlled trial of tissue plasminogen activator treatment in patients with acute stroke.
14 In reporting the results of this study, the authors presented both mean values of functional measures and differences in the proportions of patients who reached a threshold level of function.
What we have done that is new is to anchor the threshold difference using the smallest difference that patients consider important-the minimal important difference. We have shown how the method can be applied in both crossover and parallel group trials, how to generate the number needed to treat for one patient to benefit from therapy, and how superficial examination of mean differences can produce very misleading conclusions.
When mean differences fall below the minimal important difference, clinicians may intuitively conclude that the treatment has a small, and possibly unimportant, effect. Similarly, doctors who observe a mean difference that is appreciably greater than the minimal important difference may be ready to assume that each patient benefits. This is not necessarily the case. For example, we found a mean difference of 0.7 in the mastery domain of the chronic respiratory questionnaire between those who received and did not receive rehabilitation. Despite this substantial difference, the number needed to treat was 2.5. This means that for every five patients who complete a rehabilitation programme, only two will be better off-a result that may have major implications for the cost effectiveness of the intervention.
Our approach is not restricted to health related quality of life or functional status measures, but applies to any clinical variable. For instance, the interpretation of changes in pulmonary function, exercise capacity, or renal or cardiac function could all be analysed in this way. For these variables, however, the concept of the minimal important difference may be questioned. If renal failure requires dialysis or if cardiac function deteriorates to the point that a heart transplant is nec- Ascertaining the proportion of heavy drinkers requires direct measurement essary, the importance for the patient is clear. Smaller changes in physiological function are important not in themselves, but rather through their effects on patient function and her or his health related quality of life. When considering differences that are important to patients, it may be more appropriate to measure function and health related quality of life directly rather than physiological variables. Our approach is a way of making data more interpretable-we do not advocate its use as the only analysis. Power may be lost when converting continuous variables to dichotomous or categorical variables.
We believe the initial analysis should examine whether differences in continuous variables meet criteria for significance. Once investigators have excluded chance as an explanation for differences between groups they can examine the proportions of patients who have deteriorated, remained the same, or improved as an aid in interpreting the importance of the results.
This approach emphasises the need to establish ranges of health related quality of life, symptoms, and functional status questionnaire changes that represent trivial, small but important, moderate, and large changes. When they understand these ranges, investigators reporting clinical trials should present not only mean differences but also the difference in the proportion of patients who experience important improvement, and the associated number needed to treat. Presenting the results in both ways will reduce the risk of important misinterpretation of randomised trials that directly measure aspects of living that are important to patients. The new genetics Psychological responses to genetic testing
Predicting disease on the basis of biological markers, such as serum cholesterol concentration or blood pressure, is not new; the ability to predict disease using DNA is. As the scope for genetic testing extends beyond testing for single gene disorders to testing large sections of the population for genes associated with common disorders it is important to consider what effect this will have on individuals and on society as a whole. Research into the psychological impact of genetic testing in Huntington's disease, cystic fibrosis, breast cancer, and ovarian cancer has shown that an individual's decision to undergo testing and his or her response on receiving the results are influenced by many factors. This article discusses the nature of these factors and the implication they have for the introduction of widespread genetic screening. The psychological impact of screening for biological markers associated with increased risk of disease has been well researched. 1 Extrapolating from these findings to predict the impact of population based genetic screening of asymptomatic individuals is difficult, though-partly because the predictive value of genetic tests for some disorders is high, and partly
Summary points
As genetic screening becomes widespread, its psychological impact on individuals, their families, and society as a whole needs to be assessed
The psychological impact of predictive genetic testing for Huntington's disease, breast cancer, and ovarian cancer, when offered with expert counselling before and after testing, depends more on pretest expectations, mood, and social support than the results of the test itself Distress associated with screening may be reduced by careful assessment before and after testing, counselling, and support
Research is needed to determine the most effective and practical counselling strategies for the increasingly large number of people who will be offered genetic tests for treatable conditions because the results of genetic testing impact on families as well as individuals.
At present, most of the genetic tests that are carried out are reproductive tests which provide information about the chances of genetic disorders in future children-for example, carrier testing for cystic fibrosis. But predictive tests, which give people information about their own chances of developing a disease, are being carried out with increasing frequency. These include presymptomatic tests for genetic mutations associated with dominantly inherited conditions with complete penetrance (having the mutation is invariably associated with disease, as for Huntington's disease) and predispositional tests, which test for gene mutations that are risk factors for a disease (having the mutation means an increased risk, but not a certainty, of developing a disease-for example, genetic testing for hereditary breast and ovarian cancer). Predispositional testing is set to become the main type of genetic test offered in the near future, as genes predisposing to common diseases such as cancer, Alzheimer's disease, heart disease, and diabetes continue to be discovered. 
Factors influencing the decision to undergo genetic testing
Uptake rates for genetic tests are higher when there are effective ways of treating or preventing the condition. If little can be offered, most people do not want information about their risk status. Thus the uptake for DNA predictive testing is about 10% for Huntington's disease, for which there is no treatment 3 4 ; for breast cancer, for which there is some possibility of prevention and treatment, it is about 50% 5 ; and it is around 80% for familial adenomatous polyposis, for which there is effective treatment. 6 Uptake of genetic tests also depends on how a test is offered. This has been shown most clearly in population screening for cystic fibrosis. When people get invited by letter, fewer than 10% come forward-but uptake is greatly increased when testing is offered in person and if, in addition, it can be carried out immediately (fig). 7 8 Which method of invitation is preferable is debatable. For conditions for which there is an effective treatment, high uptake may be the most important goal. If the only intervention being offered is termination of pregnancy, the quality of the decision to undergo a test, or not, may be a more appropriate goal than high uptake. There is some evidence that methods of offering tests that result in high uptake are associated with decisions based on less information and hence of poorer quality. 7 Interest in undergoing testing is more strongly related to perceived risk than objective risk. 9 10 The extent to which individuals feel uncertain about their risk for a particular condition, their need for certainty, and the extent to which tests will provide that certainty are each important in determining whether they undergo a particular genetic test. Reducing uncertainty is one of the most common reasons for undergoing a predictive DNA test (A Binchy et al, unpublished data). 3 Women are more likely than men to undergo carrier tests, 8 presymptomatic tests, 11 and predispositional tests. 6 This may be because of differences in their knowledge about health threats and a difference in the way they cope with adverse information about their health, with men being more likely than women to engage in minimisation. 11 12 Societal and cultural factors are also important. Thus while uptake rates in the United States and Britain are similar for Huntington's disease and breast cancer, rates for cystic fibrosis are lower in the United States. 3-5 7 8 This may reflect a more negative attitude to termination of pregnancy as well as greater concern about insurance.
How individuals respond to genetic testing
People who find out that they carry a mutation that predisposes them or a possible child to a disease tend to be more distressed than those whose test results are negative, although the distress is usually within a normal range. The prediction of catastrophic reactions, including suicide, among those at risk for Huntington's disease who received unfavourable test results have not been fulfilled. Indeed, people receiving positive test results have, overall, experienced some decrease in psychological distress as the uncertainty over their genetic status has decreased. 13 Unexpectedly, some people receiving negative test results experience difficulties in adjusting to their revised risk status. 13 Among women undergoing predictive DNA testing for breast cancer, the test result seems to have relatively little impact on general levels of anxiety or depression. 5 14 Long term follow up data on psychological morbidity are available only on patients who have undergone predictive testing for Huntington's disease. They suggest that carriers do not become more distressed over time and people with negative results do not experience further decreases in psychological distress. 15 This illustrates that factors other than test results are important in predicting and understanding responses to genetic testing.
The importance of individual characteristics
Most people participating in population based screening programmes expect negative test results. Most of those who are known to be, or believe themselves to be, at high risk expect positive results. 16 This may explain why people who are aware that they are at risk experience less distress after getting the results of their test than do those who are not aware of being at Uptake of carrier testing for cystic fibrosis in non-pregnant populations, according to method of offering the test risk. 17 18 There are gender differences too, with women more likely than men to report negative feelings after genetic testing. 11 12 19 The amount of social support and the psychological resources that people have also affect their ability to cope. 20 In Huntington's disease, a person's mood before testing is a better indication of how they react to their test result than is the result of the test itself. 11 21 Those who are distressed before they undergo genetic testing are particularly at risk of an adverse psychological outcome after testing, and they need to be identified and given additional support early on.
For many people the term genetic, in relation to an illness, carries negative connotations. They wrongly assume that an illness with a genetic cause is not preventable and not treatable. In a recent study people were asked to imagine that they had been tested by their general practitioner and found to have an increased risk of heart disease. 22 Half the participants were told that this increased susceptibility had been determined by a genetic test. For the other half, the type of test was unspecified. When risk was determined by a genetic test, heart disease was seen as less preventable.
The extent to which individuals consider a condition to be preventable is an important predictor of whether they follow advice on how to reduce the risk of developing the condition or ameliorate the condition once it has developed. 23 This may mean that if people do not consider genetic tests in the same light as tests for biological risk factors of disease they will not be motivated to change their behaviour. This view is supported by a study in which smokers randomly allocated to be tested for a genetic susceptibility to lung cancer were found to be no more likely to quit smoking than those who were not tested. 24 Those who were tested, however, perceived their risks of lung cancer as greater and were more fearful of this than those not given such information.
How testing is conducted
Initial studies of testing for Huntington's disease and breast cancer have included standardised protocols involving one or more consultations to help people decide whether to proceed with testing. The offer of the test is separated in time from the taking of a biological sample to conduct the DNA test. Such programmes also offer counselling after test results are revealed. The reason such programmes have not had catastrophic effects is likely to be due to such counselling. We do not yet know whether such elaborate counselling is necessary for people undergoing predictive testing for other conditions for which treatment is available, such as breast cancer and ovarian cancer. Research is needed to determine the most effective components of pretest and post-test counselling and the most efficient ways of providing it in anticipation of the increasingly large group of people who will be offered genetic tests.
The way risk information is presented affects how it is perceived and responded to. For example, doctors are more willing to prescribe drugs if evidence of their effectiveness is presented in terms of relative risks rather than absolute risks. 25 26 The way genetic risk information is given varies widely-as relative and absolute risks, probabilities and percentages, and numerous verbal descriptors. [27] [28] [29] One experiment with university students showed that judgments about personal vulnerability to a range of negative outcomes were sensitive to relative, but not absolute, information on risk. 30 The impact of presenting the results of genetic tests in different ways has yet to be determined.
Impact of genetic testing on families
Relationships among siblings, parents, and offspring can be complicated by the different test results that individuals receive. For example, some of those found not to carry the gene for Huntington's disease were rejected by their families when they were found no longer to have one of the key bonds that had previously tied them together: being at risk for Huntington's disease. 31 Partners may be affected more than those who undergo testing-again in Huntington's disease, a study showed that the partners of those who tested positive experienced more post-test distress and poorer quality of life than did the carrier. 16 Partners of non-carriers, however, experienced less hopelessness than their tested partners. These findings suggest the importance of providing support for relatives as well as for the individual undergoing testing.
Impact on society
The conduct of research into the genetic basis for disease and, more recently, of complex behaviours, as well as the clinical provision of genetic testing, all serve to emphasise the inherited component of the human condition. Beliefs about the causes of any problem, in particular how controllable it is seen to be, influence how others respond to people who have the problem. 32 For example, health professionals have a more positive attitude towards helping patients with heart disease who do not smoke. 33 How might a genetic emphasis on the causes of illness or behaviour affect general attitudes and in particular those of health professionals?
If the effect is to make the outcome seem less controllable, a genetic emphasis may have a positive effect. So, for example, the claim of homosexuality as genetic in origin was greeted by some gay rights activists as heralding the end of blame for such a sexual orientation. If, on the other hand, the effect of a genetic screening programme is to emphasise the importance of taking preventive actions to avoid that risk, people may regard an adverse outcome as controllable. This may result in people with such outcomes receiving less help and more blame.
In line with this, concerns have been expressed that genetic testing in pregnancy together with the offer of termination of affected pregnancies will make us less tolerant as a society towards disability and differenceand might lead to blaming of parents who do not use genetic tests and subsequently give birth to a child with a disability. Though there is indirect evidence to suggest that parents may be blamed for not undergoing tests, 34 this remains an important and little researched question.
Conclusion
Research concerning the psychological impact of genetic testing is limited, but it does suggest that adverse psychological reactions are uncommon when testing is provided within a testing programme that separates the offer of testing from the taking of a biological sample for the test, and that provides clear information and emotional support both before and after testing (box). Research is now needed to determine how much and what type of information and support are required for the increasing numbers of people being offered genetic testing, and how these are most efficiently provided, to achieve good understanding of a test and its results, as well as facilitating behaviours to reduce risk, without high levels of emotional distress or false reassurance.
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Best practice in genetic testing
In the light of current evidence, best practice for the conduct of genetic testing (presymptomatic, predispositional, and prenatal) includes the following points:
• While health care is being reformed throughout the Western world, another change has emerged without as much public attention: the appearance of strategies to increase the degree of accountability of medical practitioners. As part of this interest in accountability, the scope of standards for practice has widened to include activities beyond the traditional actions of regulating bodies, such as dealing with doctors' misconduct and impairment and relying on patients' complaints to detect these. The approaches to and pacing of these changes differ, but the underlying trends are the same. Strategies to anticipate and prevent a decline in doctors' performance are now a central concern for regulating bodies, which are increasingly adopting proactive or interventional methods. 1 2 We describe the recent changes in the ways in which the medical profession is regulated in the United Kingdom and some developments in Canada to enhance doctors' performance. We will discuss the implications flowing from the introduction of a minimum standard, the methods by which it is defined and assessed, and the emerging approaches to monitor and enhance doctors' performance.
Forces for change
In both North America and the United Kingdom the pressure for greater accountability of doctors is being felt at all levels of governance and regulation of practitioners: in hospital standards committees, in utilisation review by public agencies and third party payers, and in various professional regulatory and licensing bodies. 3 The movement is away from the traditional approach of primary reliance on setting standards for entry into practice and towards placing new emphasis on maintaining standards in practice.
One prominent phenomenon is that the increasing role of lay members on the governing boards of regulatory bodies has opened the self governance of the profession to wider scrutiny. For example, in Britain the General Medical Council recently increased its lay representation to 25%, at the same time reducing representation from universities and medical royal colleges. But perhaps the most powerful influence has come from the need to control healthcare costs while maintaining quality, shown in government cutbacks to healthcare budgets in Canada and the wave of managed care sweeping the United States. 4 As part of their need to be more cost effective, funding bodies are documenting practitioners' performance on a regular basis. 5 For example, the publication of report cards on the performances of individual doctors is not unheard of in the United States. 6 7 Health reforms in the United Kingdom which emphasise cost effectiveness, clinical effectiveness, and evidence based medicine have also contributed to a focus on the performance of doctors in clinical practice, 8 matched by the professional support for the introduction of the professional performance procedures by the GMC. Professional regulation and maintenance of practice standards
Britain
In the United Kingdom the GMC maintains the medical register and regulates the entry of practitioners to it. The education committee of the council (by statute an independent body) inspects and accredits medical schools awarding the basic medical degree, and over recent years the GMC has had a profound effect on the undergraduate curriculum through its publication Tomorrow's Doctors. 10 A national standard for medical graduates is maintained by this mechanism, underpinned by the system of external examiners, which operates between the universities. In 1997 the GMC has issued guidance about the attributes expected of new doctors by the end of the preregistration house year and in so doing has signalled its intention to require improvements in the learning experience provided for new medical graduates before they achieve full registration. 11 The guidance also includes an indication of the ways in which the progress of medical graduates should be assessed so that problems of poor performance, which may become intractable during the later stages of the doctor's career, can be identified and remedied early.
Once a practitioner is registered he or she must maintain good standing and practice in accordance with the guidance set out in Duties of a Doctor: Good Medical Practice. 12 This important text, which includes
Summary points
In the United Kingdom and Canada there is increased interest in the accountability of medical practitioners
Regulating bodies are adopting proactive methods, and emphasis is placed on maintaining standards for registered practitioners Identification of seriously deficient performance rests initially on peer review of actual practice
Programmes to maintain standards must include opportunities for remedial education; successful outcomes will follow only if there is identified professional, educational, and financial support The safety of patients is the primary consideration sections on relationships with patients and colleagues as well as on clinical method, describes the boundaries and standards for modern medical practice and by implication maps out the territory wherein the council's legitimate regulatory activities will be exercised in relation to individual clinical practice. The GMC has powers to impose conditions on practice and to suspend practitioners or to remove them from the register on grounds of ill health or conduct. Since 1 September 1997 it also has direct powers within the Medical (Professional Performance) Act 1995 to assess poorly performing practitioners and to limit or suspend their practice if their performance is found to be seriously deficient. The introduction of a national standard to identify seriously deficient performance across all medical disciplines and at any stage of a doctor's career will have a profound effect on local governance and self regulation throughout the profession and should reinforce public confidence in standards of medical practice in the United Kingdom.
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North America
The approach to standards for licensure (registration) and the approach to maintenance of standards of practice are similar in Canada and the United States. After receiving the medical degree, all graduates must pass licensing examinations such as the qualifying examinations of the Medical Council of Canada, or the medical licensing examination in the United States.
The existence of a national standard by examination for entry to the register is in direct contrast with Britain, where the function is delegated to the universities. The examination process is conducted in two (Canada) or three (United States) parts over time and serves as the basis of general licensure by the licensing authorities in the individual provinces or states. In both countries, licensure and maintenance of licensure are responsibilities of the province or state.
In common with the British GMC, Canadian licensing bodies are responsible for ongoing maintenance of standards for practitioners. Several provincial licensing authorities have developed physician review and enhancement of performance programmes (PREPP) which are designed to assess the knowledge and skills of practitioners who are referred after being identified by the complaint process, through self referral, or from referral by colleagues.
14 More recently the Federation of Medical Licensing Authorities of Canada has developed a two component model by which it intends to monitor and enhance the performance of all practising physicians in Canada, referred to as the Canadian Model for the Monitoring and Enhancement of Physician Performance (MEPP). Three national workshops of all stakeholders in the Canadian medical community established a consensus about the mechanisms for monitoring and the approaches to enhancement and remediation. [15] [16] [17] [18] Pilot projects were carried out to assess various approaches to the monitoring aspects of the new programme. The MEPP model has three monitoring steps and three dimensions for enhancement that run in parallel and association with them (box).
The Canadian approach will in effect sample the entire register of practitioners. A different procedure has been adopted in the United Kingdom. Identification of serious deficiency of performance within the performance procedures of the GMC is triggered by a complaint to the council. Medical and lay screeners then decide whether there is a case that the doctor is dysfunctional and whether the dysfunction is best addressed within the performance procedures rather than through the health or conduct routes. With the GMC dealing with the issue of very poor performance in practice, the need for regular testing of all career doctors is reduced, particularly if individual, local, and national professional standards are maintained by self assessment, local peer review, and external review by the national professional bodies. 
Identifying doctors who are performing badly
Similar methods for assessing clinical performance for practitioners at risk have been adopted by the licensing bodies in Britain and Canada. Performance is initially assessed by peer review in the setting of actual practice. Tests of competence follow for those few practitioners whose standard of performance remains in doubt.
Canada
In Canada, in those provinces with existing physician review and enhancement of performance programmes, practitioners have been identified by self referral, referral by colleagues, random office audits, and investigation of patients' complaints. Under the first step of the monitoring component of the MEPP model, the performance of all physicians will be screened through fee for service billing patterns, peer assessment questionnaires, and patient satisfaction questionnaires. 16 These components of the monitoring mechanisms are being piloted in Alberta and Quebec by the local licensing authorities. 19 20 It is expected that the cost will be low, under £20 per physician. The vast majority of practitioners will "pass" this first cut without a problem and enhancement steps will be feedback, primarily for reassurance.
At the second step of monitoring, about 10% of practitioners could be identified from the first screen as at risk or in need and will move to a second level of assessment such as hospital audit, office audit, and structured interview of the physician. Enhancement will focus on continuing education programmes for individuals or groups.
Individually oriented monitoring and enhancement will apply to very few doctors (1-2%) and requires an objective assessment of need. The majority of the components for the third step are embodied in the existing physician review and enhancement programmes and consist of written tests of practice related knowledge, assessment of basic clinical skills by objective structured examinations, oral examinations that may include role play, and detailed interviews in order to set out a specific remedial programme for that individual. 18 
Britain
In Britain, once a doctor on the register enters the assessment stage of the professional performance procedures, the approach taken by the GMC assessors has much in common with the second and third steps in the Canadian model. The assessment will be in two phases: a peer review visit to the practice, rapidly followed by tests of competence if serious deficiency of performance cannot be ruled out by the assessors during phase one. The assessment methods, which derive their overall validity from the content of practice set out in Good Medical Practice, have been endorsed by the council and were implemented in September 1997. 21 In phase one, the assessment consists of a peer review of performance conducted by a team of two medical and one lay assessor from the GMC. They will review the performance of the doctor in the setting of actual practice using equivalent methods, standards, and documentation for all disciplines (box).
In phase two the assessments take the form of tests of competence designed to assess the knowledge, skills and attitudes necessary for the practice in which the doctor is engaged. By this stage the assessors have not been able to rule out serious deficiency of performance and they will be seeking further evidence on which to come to a conclusion. The relation between competence (can do) and performance (does do) is complex, in that the first does not always predict the second. But here, performance is in doubt. By testing competence the assessors can discover, when serious deficiency is found, whether poor performance is because the doctor cannot or will not practise at an acceptable standard. This has major implications for the recommendations for remedial education and training.
Peer support and peer managed learning
The current approach in Canada is to design a learning package for the needs of the poorly performing doctor, based on the assessment at either step 2 or step 3. It is key that members of the profession have ownership in this process by functioning as evaluators and assisting in developing the remedial learning programmes. The extent of this feeling was shown at the third MEPP workshop in 1996, where the profession identified key characteristics needed for the programme to succeed: x A peer to peer approach x An educational contract with one to one traineeship or mentorship x Willingness of doctors to participate in the enhancement process x Support from the various medical organisations. There was also strong support for feedback that was as immediate as possible and non-judgmental. 17 In Britain the primary purpose of the assessments within the performance procedures is to describe the performance of the doctor in practice in a degree of detail which gives a sound basis for the decisions that must be taken within the GMC about the doctor's fitness to practise. The intention is to restore the doctor to effective clinical practice, providing patients or the public are not placed in jeopardy. 13 The report from the assessors will be available to the doctor, who will be able to use it to plan a programme of remedial education and training with the help of the regional postgraduate dean or the regional director of postgraduate general practice education.
Nature of remedial education
In Canada it is proposed that remedial education be individually oriented, based on the assessment and Assessment by GMC during peer review visit degree of risk, and that it be one to one and non-judgmental. The real question, which is not yet solved, is who will pay and whether the universities and their affiliated teaching institutions will be able to accept the challenge on these terms. Similar approaches will be adopted in Britain, where the situation is still fluid, with wide recognition of the problems associated with remedial education and training at this standard. Not least, the ethical and legal framework within which these doctors can see and treat patients under supervision needs further clarification and the educational support, NHS management, and financial support for the clinical teams who undertake to receive them must be identified. The cost of the assessment will be borne by the GMC, and financial support for the doctor to undertake a remedial programme may be available from NHS trusts and health authorities. What is clear in both Britain and Canada is that a successful outcome is possible only if the individual doctor accepts the responsibility both for undertaking the remedial programme and for achieving an improvement in clinical performance.
Continued poor performance
In both the Canada and Britain the licensing authorities take the responsibility for doctors who remain below the acceptable level of performance after a remedial programme. In the current Canadian enhancement programmes in certain provinces, this paradigm is well established and tested. Results in some programmes indicate that a matter of fact but non-judgmental approach will work for most practitioners with deficits, but a very small number will represent too high a risk to their patients. For that group the judgment of the licensing authorities becomes operative, as it does for doctors who are unable to raise their level of performance after the remedial programme. The experience in Ontario has shown that some individuals are too far down the scale to recover because of poor cognition or deteriorated knowledge and skills. 22 For them the solution is negotiated retirement, knowing full well that the licensing authorities have the responsibility and mandate to act.
Experience in Britain will build up and be made public in the years after the introduction of the performance procedures. At this stage it is impossible to predict the outcome of remediation and reassessment, although the Canadian experience seems relevant.
A strange experience Taking precautions
I once tried a door to see if it was locked and it wasn't, so I opened it. This was nearly 56 years ago, when I was one of several wounded prisoners of war in a hospital near Naples. We were having a brief supervised walk in the hospital grounds and I contrived not to be noticed for a minute or two's exploration. What I saw made quite an impression-this was before I went to medical school-for I had stepped into a mortuary. In the centre of the roof was a large bell. And hanging down from it were several chains, each-except for a few spare ones-attached to the wrists of one of the corpses lying on slabs around the walls. I am reminded of this whenever tabloid headlines announce that someone supposed to be dead has turned out not to be.
Thurstan Brewin, retired clinical oncologist, Oxford
We welcome articles up to 600 words on topics such as A memorable patient, A paper that changed my practice, My most unfortunate mistake, or any other piece conveying instruction, pathos, or humour. If possible the article should be supplied on a disk. Permission is needed from the patient or a relative if an identifiable patient is referred to. We also welcome contributions for "Endpieces," consisting of quotations of up to 80 words (but most are considerably shorter) from any source, ancient or modern, which have appealed to the reader.
